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yJIbTPACTPyKTYPHBIE HCCJIE^OBAHHfl 
OPrAHA TAJIJIEPA APrACOBBIX KJIEIU,EH 
ORNITHODOROS MOUBATA 
H ALVEONASUS LAHORENSIS (ARGASIDAE) 

C. A. JleoHOBHH 

3oojiorHHecKHH hhcthtyt AH GGGP 

CTaTLH 3aBepmaeT ahkji Mop<j)OJiorHHecKHx nccjieAOBaHHH opraHa TajiJiepa apracoBbix 
KJiem;eH MeTO^aMH pacTpoBOH h npocBeHHBaioiAeH ajieKTpomioH mhkpockoiihh (BajiainoB, 
JleoHOBHH, 1977 ; JleoHOBHH, 1979 ). H3yneHHe oco6eHHOCTeH yjiBTpaTOHKoro CTpoeHHH 
opraHOB TajiJiepa opHHTOAOHAHoro (0. moubata) h ajiBBeoHa3ycHoro (Al. lahorensis) thiiob 
B CpaBHeHHH C HCCJIeAOBaHHLIMH paHee n03B0JIHJI0 npH6jIH3HTBCH K nOHHMaHHIO 3BOJHOU,HH 
ocHOBHoro AHCTaHTHoro peu;enTopHoro opraHa b npeAejiax Bcero ceMencTBa Argasidae. 
IIoKa3aHO, hto ocHOBHyio pojit b 3BOJHopHH opraHa TajiJiepa y apra3HA nrpaioT npeo6pa- 
30BaHHH pa3JIITHHHX HeCeHCOpHHX CTpyKTyp, KOTOpbie OnpeAeJIHIOT H3MeHeHHH COBOKyn- 
hocth ceHCopHLix ajieMeHTOB b ochobhlix oTAejiax opraHa TajiJiepa — Kancyjie h nepeAHen 
rpynne ceHcnjui. XapaKTepHHMH nepTaMH b 3bojiioh;hh opraHa TajiJiepa apra3HA hbjihiotch 
Mop(j)OJiorHHecKH nporpeccHBHaa AH<J)(|)epeHH,HpoBKa Kancyjiti h peAyKima nepeAHen 
rpynnti ceHcnjui. 

OpraH Tajuiepa HBjmeTCH b ajKHeiiHiHM AHCTaHTHtiM uyBCTBHTejibHbiM 
opraHOM hkcoaohahlix Kjiemeii (HaAceMeiiCTBo Ixodoidea), nrpaioipHM cy- 
ipeCTBGHHyiO pojlb B IIOBeAGHHH H 3BOJHOIi;HH 3THX KpOBOCOCyilJHX HJieHHCTO- 
Hornx — nepeHocHHKOB B036yAHTejien onacHbix Hm|)eKn;HH. B nocjieAHne 
roAH b JIaSopaTopHH napa3HTOJiornH 3oojiorHuecKoro HHCTHTyTa AH GGGP 
(rpynna 3JieKTpoHHoii mhkpockoiihh) npoBOAHTcn njiaHOMepHtie nccjieAOBa- 
hhh CTpoeHHH opraHa Tajuiepa MeTOAaMH pacTpoBOH (BajiainoB h JleoHOBHu, 

1976, 1977, 1978) h npocBenHBaioipeH ajieKTpoHHoii mhkpockohhh (JleoHOBnu, 

1977, 1978, 1979). amiaH paSoTa 3aBepmaeT H3yuemie CTpoeHHH opraHa 
Tajuiepa hkcoaohahbix Kjiein;eH ceMencTBa Argasidae b npocBeuHBaioiAeM 
BJieKTpOHHOM MHKpOCKOne H nOCBHipfeHa OCoSeHHOCTHM yjIbTpaCTpyKTypbl 
opraHa y npeACTaBHTejieii Tpn6 Ornithodorini ( 0 . moubata) h Otobiini (Al. 
lahorensis ), cocTaBjinioiAHX noAceMeiicTBO Ornithodorinae. npeACTaBHTejib 
BToporo noAceMeiicTBa — Argasinae, cocTaBjinioipero BKyne c Ornithodo¬ 
rinae ceMeiicTBO Argasidae, — A. tridentatus , nccjieAOBaH aBTopoM paHee 
(JleoHOBHH, 1979). 

MATEPHAJI H METO^HKA 

B pa6oTe Hcnojib30BajiHCb rojiOAHbie caMijbi h caMKH Kjiein;eH 0. moubata 
Murray h Al. lahorensis (Neum.) H3 jiaSopaTopHon KyjibTypbi, nojiyuemibie ot 
hhm(|) pa3Hbix B03pacT0B. Pha A^TajieH CTpoeHHH opraHa H3yua«iicH Ha KJiein;ax 
0. papillipes. MeTOAH $HKcan;HH, 3ajiHBKH, OKpacKH, a TaKH^e noAroTOBKH 
npenapaTOB rjui pacTpoBoro 3JieKTpoHHoro MHKpocKona Te n<e, hto h paHee 
(JleoHOBHu, 1979). 

npocMOTp h (|)OTorpa(|)HpoBaHHe yjibTpaTOHKHX cpe30B, nojiyneHHbix Ha 
yjibTpaMHKpoTOMe LKB-3, npoBOAHJicn b 3 JieKTpoHHOM MHKpocKone Tesla 
BS-613. BHeuiHee CTpoeHne opraHa Tajuiepa 6hjio nccjieAOBaHO b cnamipyio- 
in;eM BjieKTpoHHOM MHKpocKone Stereoscan-2A (KeM6pnA>K). 
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BHenmee CTpoemie opraHOB TajiJiepa y 0. moubata h Al. lahorensis noA- 
Po6ho pa3o6paHo b cneipiajiBHOH pa6oTe (EajiamoB, JleoHOBHH, 1977). IIo- 
aTOMy, orpaHH^HBinncB KpaTKon xapaKTepncTHKon Hapynmoro CTpoemm 
opraHa, nepeii^eM Henocpe^CTBeHHO k oiracaHHio oco6eHHOCTen ero yjiBTpa- 
CTpyKTypBi y Ka>KAoro H3 H3yneHHBix bhaob KJieipeH. 

ORNITHODOROS MOURATA 


OpraH Tajuiepa 3Toro KJieipa, nan h y Bcex hkcoaohach, pa3Merri;aeTCH Ha 
TapcajiBHOM cerMeHTe nepe^Hen kohghhocth h coctoht H3 a b Y x ochobhbix 
otagjiob: KancyjiBi h nepe^Heii rpynnBi cghchjiji, thhhhho opHHTO^on^Horo 



Phc. 1 . CTpoeHne opraHa Tajuiepa KJiema 0 . moubata, no asshbim ajieKTpoHHOH mhkpogko" 
nnn. Mhcjio ceHCHJiJi b OT^ejiax opraHa ajih ynpomemm cxeMbi yMeHbineHO. 


BP — BHJJjOH3MeHeHHbie peCHHHKH peijeilTOpHblX KJieTOK; BOJIOCKOBbie OTJUeJIbl ceHCHJiJi: BOJIOCKH CeHCHJiJi 
nepenHeii rpynnbi — BB — dopo3AHaTbm, BIIC — bojiockh nonrpynnbi ceHCHJiJi, JJB — nopncTbin, 
TB — tohkhh; H, Hi, H2 — Kancyjia (u;H<|)pbi cooTBeTCTByiOT OTjuejiaM Kancyjibi); HH — KaHajibijbi; 
Hy — KyTHKyjia; OH — oOepTOHHan KJieTKa; n — nopa; nr — nepejnHHfl rpynna ceHCHJiJi; JIM — 
njieoMop$bi; JJO — nepn(J)epHHecKHH otpoctok peijeirropHon kjictkh; nil — nepH^epHnecKan nojiocTb; 
PH — penenTopHaH KJieTKa; PP — pa3BeTBjieHHH pecHnneK; CO — CKOjionoHjiiHaH oSojiOHKa; 1(0 — 
ijeHTpajibHbin otpoctok penenTopHon KJieTKn; OB — 3KCTpaKJieT0HHan BaKyojib. 


njiaHa CTpoeHHH (EajiamoB, JIgohobhh, 1977). IIojiyHGHHBiG aBTopoM Aamme 
no yjiBTpacTpyKType opraHa Tajuiepa 0. moubata cxGMaTHHGCKH npeACTaBJieHBi 
Ha pnc. 1, A^Tajin CTpoeHHH pa3JiHHHBix ajieMeHTOB opraHa HJunocTpnpyioTCH 
MHKpo(J)OTorpa(|)HHMH (pnc. 2, 1 — 8\ CM. BKJIGHKy). 


XapaKTepHoii ocoSeHHocTBio CTpoeHHH KancyjiLi opraHa Tajuiepa 0. moubata 
HBJiaeTCH pacna^eHne ee Ha 2 oT^ejia: bo BHyTpeHHeM, 6 ojiee rjiySoKOM, no- 
MemaiOTCH nopncTLie bojiockh 7 o6ohht6jibhbix ceHCHJiJi, b Hapy>KHOM — tojibko 
njieOMOp(|)LI (ftHXOTOMHHeCKH BeTBHHi;HeCH KyTHKyjIHpHLie BLipOCTLI, He BLI- 
nojiHHioni;He ceHcopHon (^ymopm (pnc. 1; 2, 1). Kansan o 6 oHHTejiBHaH ceH- 
CHJIJia BKJIIOHaeT 5 SnnOJIHpHLIX HyBCTBHTejIBHBIX KJieTOK, peHTpaJIBHLie OT- 
POctkh (aKcoHti) KOToptix cjie^yiOT b ho>khoh HepB, a nepn^epHnecKne OT- 
Poctkh — k ocHOBaHHio nojioro nopncToro KyTHKyjmpHoro BOJiocKa; caM 
bojiocok — KyTHKyjinpHLiH annapaT ceHcnjuiBi, a TaK>Ke a bb oSepTOHHBie 
KjieTKH (pnc. 1—4). AnnKajiBHLiH OT^eji nepH^epnnecKoro OTpocTKa pe- 
n;enTopHOH kjigtkh npe^CTaBjieH BHAOH3MeHeHHoii pecHHHKoii (pnc. 2, 3—4). 
B nojiocTH BOJiocKa pecmiHKa oShjibho bgtbhtch (pnc. 2, 5). IIopBi b cTeHKax 
BOJiocKa o 6 LiHHoro ,o;jih HKco^OH^en «3aKynopeHHoro» Tnna (pnc. 1; 2, 5) 
(JleOHOBHH, 1977, 1978, 1979). OcoSeHHOCTBIO CTpoeHHH o 6 epTOHHBIX KJieTOK, 
o6pa3yion];Hx Bonpyr pecmineK pepenTopHBix KJieTOK cKOjionon^Hyio 060 - 

jioHKy (pnc. 2, 4) h 3KCTpa- 

KJieTOHHyiO BaKyOJIB, BBICTJiaH- 
HyiO MHKpOBOpCHHKaMH (pHC. 
1, 2, 4 ), HBjineTCH npncyTCT- 
Bne b ii;HTonjia3Me 6ojibmoro 
HHCJia >Knponoji;o6HLix bkjiio- 
neHHH (pnc. 1). 


Phc. 3. B3anMHoe pacnojicnKemie 
bojiockob KancyjiapHBix ceHcnjui 
(KB) h njieoMop$OB (ITM) b Kan- 
cyjie opraHa Tajuiepa 0. papi- 
llipes. IIponopipiH He co6aioAeHLi. 
Hhcjio bojiockob h njieoMop(J)OB 
AJiH ynpomeHHH yMeHtineHO. 



IlepeAHHH rpynna ceHCHJiJi y 0. moubata npeACTaBjieHa 9 HeSojimiHMH, 
KOMnaKTHO pacnojio>KeHHLiMH BOJiocKaMH (pnc. 1; 2, 1 ). B cKamipyiomeM ajieK- 
TpOHHOM MHKpOCKOne Cpe^H BOJIOCKOB y^aeTCH BLIHBHTB 3 nopHCTBIX (pHC. 2, 2), 
ocTajiBHBie npaKTHnecKH He noAA aH)TCB HAeHTH^HKaipm. OftHaKo nccjieAO- 
BaHHH opraHa Ha cpe3ax b npocBennBaioiAeM ajieKTpoHHOM MHKpocKone no- 
3bojihjih ycTaHOBHTB, hto nepeAHnn rpynna ceHCHJiJi h y 0. moubata BKJHonaeT 
b ce 6 n roMOJiornnHLie c nponnMH H3yneHHBiMH apra3HAaMH rami bojiockob. 
IIoApoSHoe onncaHne hx yjiBTpacTpyKTypBi He npnBOAHTCH, TaK KaK nonra 
nojmocTBK) cooTBeTCTByeT TaKOBOMy H 3 yneHHoro paHee A. tridentatus (Jleo- 
hobhh, 1979). Bcero b nepeAHeii rpynne HMeeTcn: 3 nopncTBix BOJiocKa, 2 toh- 
KHX BOJIOCKa, 1 SopOSA^aTBIH BOJIOCOK H 3 BOJIOCKa, rOMOJIOTHHHBie TaKOBBIM 
noArpynnBi ceHCHJiJi KJiemeii poA a Argas (JIcohobhh, 1979). roMojiornn OAHoro 
H3 hhx AJiHHHOMy BOjiocKy noArpynnBi ceHCHJiJi apra3HH AO Ka3BIBaeTCB 
npHcyTCTBneM TpySnaTBix Tejien; — CTpyKTyp, xapaKTepHBix a* 11 *! TaKTHJiBHBix 
MexaHopen;enTopoB njieHHCTOHornx (pnc. 2, 7), HecMOTpn Ha to, hto pa3MepBi 
3 Toro BOJiocKa, b OTjiHHne ot TaKOBoro apra3HH, onem MajiBi. CjieAyeT ot- 
MeTHTB, hto 6ojibhihhctbo THnoB bojiockob nepeAHeii rpynnBi 0. moubata 
oSjiaAaeT nepTaMH yjiBTpacTpyKTypBi, CBHAeTejiBCTByioiAHMH 06 HAymeM npo- 
n;ecce peAyKijHH; THn BOJiocKa bbiubjihctch jihhib nocjie KponoTjiHBBix nccjie- 
AOBaHHH 6 ojiBinoro HHCJia npenapaTOB h cpaBHemm c apra3HHaMH. 

IIocTKancyjiHpHBie bojiockh (pnc. 1; 2, 1) BKjnonaiOT 3 hcSojibihhx no 
AJiHHe BOJiocKa, oSbeAHHeHHBix b TecHyio rpynnKy, h 2 a^hhhbix BOJiocKa, 
pa3Mein;aioii];HxcH no CTopoHaM ot Hee. CTpoeHne BocnpHHHMaioiAero annapaTa 
3THX ceHCHJiJi (KyTHKyjmpHoro BOJIOCKa H CBH3aHHBIX C HHM TeM HJIH HHBIM 
o6pa30M BHAOH3MeHeHHBix anHKajiBHBix OTAejioB pen;enTopHBix pecHnnen) 
bhaho H3 pnc. 1. 

Otjihhhh mynemioro HaMH 0. papillipes ot onncamioro BBirne coctoht 
b tom, hto bojiockh nepeAHeii rpynnBi y Hero ojinroMepH30BaHBi ao 5 (no 1 
BOjiocKy Kan^Aoro H3 thhob), a Kancyjia He pa3A6JieHa Ha A Ba OTAejia, xoth 
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nacTHHHoe o6oco6jieime ocHOBamm bojiockob KancyjinpHLix ceHCHJiJi HMeeTcn 
(pnc. 3). J^eTajiH CTpoemm KJieTOHHLix h KyTHKyjinpHLix ajieMeHTOB ceHCHJiJi 
pa3JIHHHLIX THnOB H^eHTHHHLI TaKOBLIM 0 . JUOUbata , BILJIOTB £0 HaJIHHHH >KHpO- 
nOftoSHLIX BKJIIOHeHHH B oSepTOHHLIX KJieTKax. 

ALYEONASUS LAHORENSIS 

no Hapy>KHHM Mop^ojiorHnecKHM npH3HaKaM opraH Tajuiepa KJiem,eH po,n;a 
Alveonasus oTHeceH HaMH k oco6oMy Tnny (BajiainoB, JleoHOBnn, 1977). He 
HMen bo3mo>khocth H3ywri> 3 tot opraH y npe^CTaBHTejieH ^pyrnx po,n;oB 
tph6li Otobiini, He oSHTaionpix Ha TeppHTopnn GGGP, mli B03,n;ep>KajiHCB ot 
T epMHHa «oto6hhhhbih Tnn», a Ha3Bajin ero «ajiBBeoHa3ycHHM». 




Pnc. 4. CTpoemie opraHa Tajuiepa Alveonasus lahorensis , no AaHHBiM ajieKTpOHHOH MHKpo- 

CKonnn. 

06 o 3 Ha^eHHH Taime me, nan Ha pnc. 1 . 



nojiyneHHLie gamine no yjiBTpacTpyKType opraHa TajiJiepa ajn>BeoHa3yc- 
Horo rana cxeMaTHnecKH npe^CTaBJieHLi Ha pnc. 4, HenoTopLie ji;eTajiH CTpoemm 
HJIJHOCTpnpyiOTCH MHKpO(|)OTOrpa(|)HHMH (pHC. 5, CM. BKJI.). 

KancyjmpHoe OTBepcTne opraHa TajiJiepa Al. lahorensis b cKamipyiomeM 
ajieKTpoHHOM MHKpocKone BLirjin^HT Kan y3Kan, ^Jimman m;ejiL, pacnojio>KeH- 
Han nonepen npo^oJiBHOH och TapcajiBHoro HJieHHKa (pnc. 5, 1 ). B 3toh m,ejiH 
Ha Sojibhihx yBejinneHHHx bh,h;hli BeTBHm,HecH, aHacT0M03HpyK>m;He njieoMop(|)H 
(pnc. 5, 2 ). BLiTHHyToe napajuiejiBHo m,ejm pacnojioHseHne KancyjmpHLix 
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ceHCHJiJi saTpyftHHeT hx no^cneT; no HamnM jjamiBiM, nx b Kancyjie Al. la - 
horensis 4 hjih 5. Kansan ceHCHJiJia HHHepBnpyeTCH 4 — 5 peijenTopHBiMH KJieT- 
KaMH oStinHoro CTpoeHnn (pnc. 4; 5, 3). Onpy>KeHHi>ie cKOJiononflHOH oSojioh- 
koh pecHnnKH peijenTopHBix KJieTOK Kan^oii ceHcmiJiM cjie^yiOT k CBoeMy 
nopncTOMy nojiOMy BOJiocKy, b nojiocTH KOToporo bctbhtch (pnc. 5, 3, 4). 
OcoSemiocTH B3anMopacnojio>KeHHH ceHCHJiJi n njieoMop(|)OB b Kancyjie no- 
Ka3am>i Ha pnc. 4. 

B nepe^Hen rpynne ceHCHJiJi Al. lahorensis HMeeTCH cjie^yioiipiH HaSop 
bojiockob: 2 tohkhx, 1 Sopos^naTBiH n 1 KOHnnecKHH (pnc. 4; 5, 5,6). «KoHnne- 
ckhh» bojiocok nepeftHeH rpynnLi ceHCHJiJi, Kan noKa3BiBaeT cpaBHHTejibHLin 
aHaJiH3, roMOJiornneH o^HOMy H3 kopotkhx bojiockob no^rpyrnibi ceHCHJiJi 
apra3HH (JleoHOBnn, 1979). PaHee 9tot bojiocok Sbiji oihhSohho oraeceH HaMH 
k Tnny nopncTLix (BaJiamoB n JleoHOBHH, 1977). ^HCTajibHee bojiockob co6- 
CTBeHHo nepe^Hen rpynnti ceHCHJiJi pa3Meiu,aiOTCH rb a ^jihhhlix BOjiocKa (pnc. 4; 
5, 1), roMOJiornHHLix ^jihhhbim BOjiocKaM no^rpyrnibi ceHCHJiJi apra3HH, hto 
^ 0 Ka 3 MBaeTCH ocoSeHHOCTHMn CTpoeHnn BocnpnHHMaioin;HX annapaTOB 9thx 
ceHCHJiJi: Kansan H3 hhx HHHepBnpyeTCH 3—4 peijenTopHBiMH KJieTKaMH, pec- 
hhhkh 2 H3 hhx KpenHTCH y ocHOBaHHH BOjiocKa, o6pa3yH TpySnaTLie Tejibija, 
a peCHHHKH OCTaJILHBIX CJie^yiOT, He BeTBHCL, B nOJIOCTH BOJIOCKa, TOJICTLie 
CTeHKH KOToporo npoHH3am>i tohkhmh KaHaJim;aMH. Gxo^hlim CTpoeHneM 
oSjia^aiOT nocTKancyjmpHLie bojiockh Al. lahorensis (pnc. 4; 5, 1). 

OBCy^KJJEHHF 

IIpoBe^eHHoe HCCJieAOBamie noKa3ajio, hto h no yjibTpacTpyKTypHBiM 
ocoSeHHOCTHM opraHti Tajuiepa opHHTOAOHjiiHoro ( O.mouhata) h ajiBBeoHa3yc- 
hoto {Al. lahorensis) TrniOB chjilho pa3JiHHaiOTCH, hto noATBepn^aeT npaBo- 
mohhoctb noji;o6Horo pa3ji;ejieHHH Ha THni>i, c^ejiamioro nocjie HCCJie^OBaHHH 
SoJILIHOrO HHCJia BHftOB B paCTpOBOM OJieKTpOHHOM MHKpOCKOne. 

TaKHM o6pa30M, k HacTOHigeMy MOMeHTy mbi pacnojiaraeM CBe^eHHHMH 
o CTpoeHnn opraHa TajiJiepa non™ bo Bcex ochobhbix rpynnnpoBKax ceMen- 
CTBa apracoBLix KJiemeii, bhjiotl ro noApoAOB. B paCTpOBOM ajieKTpoHHOM 
MHKpocKone H3yneHO BHeniHee TOHKoe CTpoeHne opraHa y npe^CTaBHTejien 
noAceMencTBa Argasinae: po,o; Argas (eftHHCTBemiBiH, bxoahih;hh b cocTaB 
noAceMenCTBa), no,o;po,[];Bi Argas s. str., Persicargas, Carios (Cerny e. a., 1973; 
BajiainoB, JleoHOBHH, 1977); noftceMeiiCTBa Ornithodorinae: Tpnda Otobiini — 
poA A Iveonasus, TpnSa Ornithodorini, pojs, Ornithodoros : no^po^Li Ornithodoros, 
Pavlovsky ella, Theriodoros, Alectorobius (BaJiamoB, JleoHOBnn, 1977). He- 
H3yneHHLiMH ocTajiHCB a Ba pe^Knx noApoAa b po,o;e Argas ( Secretargas , Chirop- 
terargas), npeflCTaBHTejm poji;a Otobius (h3 no^ceMeiiCTBa Ornithodorinae, 
tphSli Otobiini), a TaK>Ke HeKOToptie H3 He BCTpenaKHipixcH Ha TeppnTopHH 
GGGP rpymrapoBOK Ornithodorinae, CHCTeMaTHnecKHH CTaTyc KOTopux hb- 
jineTCH cnopHHM. O^HaKO HMeioiipiHCH MaTepnaji no3BOJineT HaM cooTBeTCTByio- 
ih;hm o6pa30M HHTepnpeTnpoBaTB HMeionpiecH CBeTOonTHnecKne gamine no 
npeACTaBHTejiHM yKa3aHHLix rpynn. 

Ha cepnnx cpe30B b npocBennBaiomeM ajieKTpoHHOM MHKpocKone nccjie- 
AOBaHBi Bee o6Hapy>KeHHi>ie ranbi CTpoeHnn opraHa Tajuiepa: apra3HHHHH 
(Roshdy e. a., 1972; JleoHOBHH, 1979), ophhtoaohahbih h ajiBBeoHa3ycHBiii 
(otoShhhhlih). 

Bee 3to no3BOJineT HaM npoBecTH cpaBHHTejibHLiii aHajiH3 CTpoeHnn 
Banmeimiero oSoHHTejiBHoro opraHa b npe^ejiax Bcero ceMeiiCTBa apracoBbix 
KJiemeil H BbIHBHTb oblige 3aKOHOMepHOCTH H OCoSeHHOCTH B03M0>KHBIX 9BO- 
jiiopHOHHbix npeo6pa30BaHHH opraHa Tajuiepa b ochobhbix CHCTeMaTnnecKHx 
rpynnnpoBKax ceMeiiCTBa. 

Obojiioii.hh opraHa Tajijiepa a p r a c o b bi x k ji e in; e ii. 
PaccMOTpeHne Bcero Ha^ceMeiiCTBa Ixodoidea b ijejiOM no3BOJineT HaM chh- 
TaTB, HTO ,n;H(|)(|)epeHH;HpOBKa CeHCHJiJi Ha HeCKOJIBKO OflHHaKOBBIX BO BCeil 
rpynne TnnoB, hx KOHi^eHTpaipm h o6pa30BaHne ochobhbix OT^ejiOB opraHa 
Tajuiepa, cocTaBJieHHBix H3 o^hothhhbix ajieMeHTOB, npoH3onijiH em;e y rnno- 
TeTHnecKHx npe^KOB HKCOAOH^eii. BHOJiorHnecKHH cmbicji npoii,ecca KOHii;eHT- 
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parpm ceHCHJiJi Ha ^HCTajibHbix ajieHHKax nepe^HHx KOHenHocTen 3aKJnoaaeTCH 
b bo3mo>khocth 6ojiee tohhoh jioKajiH3aii;HH HCTOHHHKa 3anaxoBoro pa3,a;pa- 
>KHTejiH b ycjioBHHX npHcnoco6jieHHH HKCOftOH^HLix KJieipeii k napa3HTH3My 
Ha TenjIOKpOBHBIX >KHBOTHLIX. C CaMLIMH paHHHMH 3TanaMH 3bojiioii;hh opraHa 
CBH3aHO, bh^hmo, h norpy>KeHHe o6oHHTejibHbix ceHCHJiJi b HMKy, npHBe^mee 
k o6pa30BaHHio Kancyjibi. Cmbicji no^oSHoro npopecca coctoht, BepoHTHO, 
b 3am;HTe TOHKOCTeHHbix nopnCTbix bojiockob o6oHHTejibHbix ceHCHJiJi b nepByio 
oaepe^b ot MexaHnaecKnx noBpe^eHHH, Tan KaK ^H^epeHpnpoBKa caMnx 
ceHCHJiJi b ,u;aHHOM cjiyaae 3aKjnoaaeTCH b pa3BHTHH tbkhx Mop^ojiornaecKHx 
npH3HaKOB, KOTopbie ,n;ejiaiOT bojiockh HenpoaHHMH h ya3BHMbiMH: yBejmae- 
Hne ftjiHHbi, yTOHbineHHe CTeHOK nojioro BOjiocKa, noBbimeHHe njiOTHOCTH 
nop h ^pyrne. HHTepecHO, hto b cjiyaae rnnepipo^npoBaHHoro pa3BHTHH 
nopncToro BOjiocKa nepe^Hen rpynnbi ceHCHJiJi, pacnojio>KeHHoro otkphto, 
hto HaSjiiOAaeTCH y HenoTopbix hkco;o;h,z]; ( Hyalomma asiaticum), ctghkh bo- 
jiocKa 3Ha T mTejibHO yTOjnpaiOTCH, a b ero nojiocTH pa3BHBaiOTCH Monpibie Ky- 
THKyjinpHbie CTep>KHH-onopbi (JleoHOBna, 1978), 

C paHHHMH 3TanaMH 3bojhoh;hh opraHa Tajuiepa CBH3aH0, bh^hmo, h pa3- 
BHTHe njieOMOp^OB — BbipOCTOB KyTHKyjIbl, He BbHIOJIHHIOHpiX CeHCOpHOH 
(|)yHKii;HH. IIpoHCxo>Kji;eHHe 3thx CTpyKTyp nona HencHo, o^Haao hx ^yHKipio- 
HajibHoe Ha3HaaeHHe He Bbi3biBaeT coMHeHHii: ycnjieHne 3am;HTbi bojiockob 
KancyjiapHbix ceHCHJiJi, hto Morjio HMeTb oco6oe 3HaaeHne Ha paHHHx CTa^nax 
norpy>KeHHa KancyjiapHbix ceHCHJiJi, KOTopoe hijio, bh,o;hmo, oShhhhm ,u;jia 
HjieHHCTOHornx cnoco6oM (HaKJiOHHoe norpy>KeHHe); cjie^bi 3Toro coxpaHHJincb 
b HaKJiOHHOM, a aacTO napajuiejibHOM noBepxHOCTH KyTHKyjibi nojio>KeHHH 
bojiockobbix OT,n;ejioB KancyjiapHbix ceHCHJiJi y 6ojibiHHHCTBa pepeHTHbix hk- 
co^on^en. 3am;HTHaa (J)yHKii;HH njieoMop(|)OB ,a;oKa3biBaeTca TeM, hto npn pa3- 
BHTHH KaKHX-JinSo HHbIX 3aiIi;HTHbIX npHCnOCo6jieHHH — pa3paCTaHHH Bepx- 
hhx KpaeB CTeH KancyjiapHoro yrjiy6jieHHa c o6pa30BaHneM KpbiniKH Kancyjibi, 
hto HaSjiio^aeTca y HeKOTopbix apracoBbix KJiem;eH (Alectorobius, Carios), 
nponcxoftHT pe^yKpna njieoMop(|)OB, npnaeM nocjie^HHe coxpaHaiOT xapaK- 
TepHbie npH3HaKH opraHH3an;HH. HanpnMep, y Avgas vespertilionis , HecMOTpa 
Ha pe^yKpHio mieoMop(|)OB, ohh aHacT0M03npyi0T BepimmaMH, hto thhhhho 
,a;jia Bcex Argas h jinineHO ^yHKipiOHajibHoro CMbicjia no# npoaHon KpbiniKOH 
Kancyjibi, pa3BHBineHca y yKa3aHHoro BH#a BTopnano. 

^ajibHeninee norpy>KeHHe conpoBon^ajiocb jih6o poctom h rnnepTpo(|)H- 
poBaHHbtM pa3BHTHeM njieoMop(|)OB, KaK ochobhhx 3am;HTHbix npncnocoSjie- 
hhh (apracoBbie KJienjn), jih6o pa3pacTaHneM BepxHnx KpaeB hmkh h o6pa3o- 
BaHneM TaK Ha3biBaeMOH KpbiniKH Kancyjibi (HKC0#0Bbie KJiemn). y nocjie#HHx 
njieoMop(|)bi coxpaHaiOTCa b pe^ypnpoBaHHOM BH#e no# KpuniKOH Kancyjibi 
(npoMe po#a Ixodes ). 

Pa3BHTne 3am;HTHbix npHcnoco6jieHHH npocjie>KHBaeTca n b 3bojhoh;hh 
BToporo OT,n;ejia opraHa Tajuiepa — nepe^Hen rpynnbi ceHCHJiJi. Y hkco#hh, 
HanpnMep, OHa norpynseHa b oSmnpHoe yrjiySjiemie, hjih >Ke pa3BHBaiOTCa 
MoipHbie 3ain;HTHbie bojiockh (Scaphixodes) (EajiamoB h JleoHOBna, 1978). 
IIoAoSHoro po#a npeo6pa30BaHHa OTMeaaiOTCa h y apra3H#. 

KpoMe Toro, b 3bojhoh;hh opraHa Tajuiepa npocjie>KHBaiOTca H3MeHeHna 
coBOKynHOCTen ceHCHJiJi (npopeccH ojiHroMepH3an;HH h #pyrHe), a TaK>Ke 
npopeccbi, 3aTparnBaioHj;He yjibTpacTpyKTypHyio opraHH3an;Hio caMnx ceH- 
chjiji Ha KJieTOHHOM ypoBHe. 

PaccMOTpHM no#po6Hee aBOJiiopnomibie npeo6pa30BaHHa opraHa Tajljiepa 
y apracoBbix KJieipen no OT#ejiaM. 

Kancy Jia. HecMOTpa Ha pa3Hoo6pa3na b aHaTOMnaecKOM CTpoeHHH 
o6oHHTejibHoro OT#ejia opraHa Tajuiepa (Kancyjibi), yjibTpacTpyKTypa ceH- 
copHbix 3jieMeHTOB — ceHCHJiJi Kancyjibi — npaKTHaecKH H^eHTHHHa y Bcex 
nccjie^OBaHHbix bhji;ob. B ^hhom cjiyaae Bee 3BOjnon;HOHHbie npeo6pa30BaHHn, 
bo bchkom cjiyaae, BbinBJineMbie Mop^ojiornaecKH, 3aTparnBaiOT jihihb o6m;yio 
aHaTOMHio Kancyjibi, KaK OT^ejia opraHa. 

Ochobhoh TeH^eHpneH b 3bojiioii;hh Kancyjibi, npocjie>KHBaeMOH y Bcex 
HKCo^on^en, HBJineTCH yjiyameHne 3am;HTHbix npncnocoSjieHHH. 3tot npopecc 
onpeftejineTCH npoTHBonojio>KHbiMH Tpe6oBaHHHMH: c o^hoh ctopohh, 
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HaHjiymnan 3am;HTa BOJiocKaM (ot MexaHnnecKHx noBpemfleHHH, bo3mo>kho, 
h ot ^pyrnx HeSjiaronpnHTHLix $aKTopoB) oSecnemiBaeTCH npn nx MaKCHMajib- 
hoh h30jihii;hh ot cpe^Li. G ftpyrofi CTopoHbi, Hanjiymnee BbinojmeHHe hmh 
OCHOBHOH (J)yHKI],HH (oSoHHHHe) TpeSyeT, HanpOTHB, MaKCHMaJILHOH AOCTyn- 
hocth cpe^bi ^jih bojiockob. OnTHMajiLHLie nyTH peajiH3au;HH yKa3aHHLix Tpe- 
SoBaHHH ^ocTHraiOTCH b pa3jin^HLix rpynnax HKCO^OH^en no-pa3HOMy. 

y hkco^obbix Kjieipeii o6pa30Bajiacb pejibHan KpLiniKa KancyjiLi c othoch- 
TejiLHO HeSojibniHM OTBepcraeM. HpesBbiHaimo blito^hlim ^jih hhx, TaKHM 
o6pa30M, 6lijio yBejinneHne nojie3Hofi njioipa^n 9Toro OTBepcran npn coxpa- 
HeHHH npOBHOCTHLIX CBOHCTB KpLIBIKH. 9tO H CnOCoSCTBOBajIO, BHflHMO, 
noHBjieHHio ipejieBH^Horo OTBepcTHH npocTofi ^opMLi (Haemaphysalts), chjibho 
H3orHyToii jjjihhhoh ipejra ( Amblyomma , Aponomma), H3pe3aHHOH ipejin 
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Phc. 6. Oco6eHHOCTH CTpoemm KancyjiH opraHa Tajuiepa y Kjiemen po#a Argas (no^ce- 

MeiicTBO Argasinae). 

a — noflpon Argas s. str., 6 — noapoa Persicargas, e — noapoa Carios. 

Od03HaHeHHe Tanne me, KaK Ha pnc. 1. 


(. Dermacentor ) hjih jionacTHoro ipejieBHftHoro OTBepcTHH ( Rhipicephalus r 
Hyalomma ). 

y apracoBLix KJieipeH ocHOBHyio pojiL b coBepmeHCTBOBaHHH 3am;HTHbix 
cbohctb KancyjiLi npHHHJiH Ha ce6n njieoMop$bi. B no^ceMeHCTBe Argasinae 
Ha paHHHX 9Tanax npoH3omeji aHacT0M03 BepniHH BeTBjieHHH njieoMop(J)OB, 
hto no3BOJiHjio nyTeM cjihhhhh h ynjiompHHH bthx BepniHH C03,n,aTb BecbMa 
coBepineHHyio cnjioiHHyio KpbiniKy Kancyjibi, nep^opHpoBaHHyio MHO>KecTBOM 
MejiKHx OTBepcTHH ( Persicargas , pnc. 6, 6). Pa3Hbie CTa^HH cxo^Horo npopecca 
HaSjno^aiOTCH y pepeHTHbix Argas s. str. (pnc. 6, a). Y npe^CTaBHTejieH Carios 
Ha 6ojiee no3ji,HHx OTanax npoH3omjio pa3pacTaHHe KpaeB hmkh no «hkco^o- 
BOMy» THny, hto npHBejio k HeKOTopon pe^ynpHH njieoMop(|)OB (pnc. 6, e). 

Y npe^CTaBHTejieii Ornithodorini MHoromicjieHHbie ftHxoTOMHnecKne BeT- 
BjieHHH BepniHH njieoMop^oB co3^ajiH rycTyio npoHy, BbinojiHHioigyio 3am;HTHyio 
^yHKipno. 9TOTcnoco6 (no TeoperanecKHM cooSpameHHHM) MeHee coBeprueHeH, 
neM cnjioniHaH KpbmiKa, hto h noTpeSoBajio rjiySoKoro norpymeHHH nan- 
cyjmpHbix bojiockob (Pavlovskyella) (pnc. 3; 7, a ), npHBo^Hipero, b HeKOTopbix 
cjiynanx, k pa3,o,ejieHHio Kancyjibi Ha ^Ba OT^ejia (Ornithodoros s. str., pnc. 1, 
7, 6). Btophm nyTeM coBepmeHCTBOBaHHH Kancyjibi opHHTO,n,opHH hbhjiock 
pa3pacTaHne BepxHHx KpaeB hmkh no «HKC0^0B0My» Tnny, hto conpoBomftajiocb 
pe^yKHiHeii njieoMop(|)OB. Pa3Hbie CTa^nn 9Toro npopecca o6Hapy>KHBaiOTCH 
y pepeHTHbix Theriodoros h Alectorobius (pnc. 7, e , a). 

CxoftHbiii nyTb coBepmeHCTBOBaHHH Kancyjibi OTMeneH y Alveonasus. 
O^Hano pHA CBoeo6pa3Hbix nepT b aHaTOMHH Kancyjibi othx KjieipeH 3acTaB- 
jineT Hac Bbi^ejiHTb ee b ocoSbih THn. 06pa30BaHne ipejrn 3,o,ecb cbh 3bho co 
CMbmaHHeM BepxHHx OT^ejioB KancyjinpHOH hmkh, a He c pa3pacTaHneM ee 
KpaeB, npnneM njieoMop^bi coxpaHHiOT o6oco6jieHHoe nojiomeHne b BepxHefi 
oSjiacTH (pnc. 4; 7, d), hto MomeT CBH^eTejibCTBOBaTb o tom, hto Ha 6ojiee 
paHHHX 9Tanax 9bojhoii;hh 3^ecb meji npopecc pa3^ejieHHH Kancyjibi Ha ^Ba 
OT^ejia. CMbmaHHe conpoBom^ajiocb nepecTpoiiKOH B3anMHoro pacnojiomeHHH 
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ceHCHJiJi KancyjiBi. KpoMe Toro, Ha Sojibhihx yBejinneHHHX CKaHHpyiomero 
MHKpocKona oSHapymeH aHacT0M03 njieoMop(|)OB (pnc. 5,2). 

BecbMa BepoHTHO, hto HMeHHO (JopMHpoBaHHe coBepmeHHoro THna ijejibHOH 
KpbiniKH cnocoScTBOBajio ojiHroMepH3au,HH KancyjinpHbix ceHCHJiJi y apra3HH 
flo 5. y opHHTO,n;opHH b Kancyjie coAepmHTcn 7 ceHCHJiJi. 

B upjiOM CTpoeHne Kancyjibi opraHa Tajuiepa y apracoBbix KJiemeii a ocTa- 
tohho xopomo coBnaAaeT c coBpeMeHHbiMH npe,n;cTaBjieHHHMH o $HJioreHeTH- 
necKHx OTHomeHHHX MemAy rpynnnpoBKaMH ceMeiiCTBa (OnjimmoBa, 1966). 
K HIM OTHOCHTCH, B HaCTHOCTH, npe^CTaBJieHHH O SoJIbHieil npHMHTHBHOCTH 

(no coBOKynHOCTH npn3HaKOB) Ornithodorini b cpaBHeHHH c Argasinae, 
pnA nepT rjiySoKOH cneH,HajiH3an;HH b poAe Alveonasus , b nacTHOCTH y Al. 
lahorensis , h MHorne ^pyrne. 
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Phc. 7. Oco6eHHOCTii CTpoemiH Kancyjibi HeKOTopbix ophhtoaophh. 

Po,n Ornithodoros (TpnCa Ornithodorini): a — noapoa Pavlovsky ella, 6 — noApoA Ornithodoros s. str., 

e — noapoa Theriodoros , z — noapoa Alectorobius\ d — po,n Alveonasus (Tpnda Otobiini). 

O0O3HaneHHH TaKne me, KaK Ha pnc. 1. 

TaKHM o6pa30M, ^jih apracoBbix KJiemeii xapaKTepHa nporpeccHBHan, 
c Mop^ojiorHnecKoii tohkh 3peHHH, obojuoijhh Kancyjibi, KOTopan BbipamaeTCH 
b coBepmeHCTBOBaHHH HeceHCopHbix CTpyKTyp (njieoMop(|)OB) n o6m;eaHaTO- 
MnnecKHx npeo6pa30BaHnnx: norpy>neHHH ceHCHJiJi, $opMHpoBaHHH OT^ejiOB 
Kancyjibi, pa3pacTaHnn BepxHnx KpaeB hmkh h Apyrnx. 

II e p e h a a rpynna ceHCHJiJi. OyHKijHH BToporo OT^ejia 
opraHa Tajuiepa noKa ocTaeTcn HeBbincHemiOH. B noBe^eHnecKnx onbiTax Ha 
Ixodes ricinus (Ixodidae) Jlnc (Lees, 1948) noKa3aji, hto OHa BbinojiHneT $yHK- 
n,nio rnrpo- n TepMopen;eni],HH. 0,n;HaKo 9jib-3na^n (El-Ziady, 1958) He y^ajiocb 
no^TBep^HTb 3 th ,u;aHHbie ,o;jih apracoBoro KJiem;a Ornithodoros erraticus. 

B OTjmnne ot Kancyjibi b cocTaB nepeAHen rpynnbi ceHCHJiJi bxoaht bojiockh 
pa3Hbix THnoB: nopncTbie, 6opo3^naTbie, TOHKne h ^pyrne. 

IIopHCTbie bojiockh no CTpoeHHio nojiHOCTbio HfteHTHHHbi KancyjinpHbiM, 
HTO n03B0JineT npe^nOJIOH^HTeJIbHO rOBOpHTb 06 HX 060HHTeJIbH0H $yHKI],HH. 
BbmeceHHe hx b nepe^Hioio rpynny Morjio 6 htb CBH3aHO co cnei],HajiH3ai],HeH 
b HanpaBJieHHH BoenpHHTHn KaKoro-Jin6o onpe^ejieHHoro CTHMyjia (C0 2 , 
$epoMOHa hjih flpyrnx). 

EoposflnaTbie bojiockh (Hama TepMHHOJiornn) noA pa3HHMH HanMeHOBa- 
hhhmh onncaHbi y HeKOTopbix HaceKOMbix (Steinbrecht, 1969; Lewis, 1971; 
EjiH3apoB h Haima, 1972, 1975; Mclver, 1974; Haima, 1975, h ap*)* KoMn- 
jieKCHoe Mop^o^HSHOJiornnecKoe HccjieAOBamie bojiockob noAoSHoro THna 
y TapaKaHa Periplaneta americana (Altner e. a., 1977) noKa3ajio, hto b hx 

COCTaB BXOAHT THrpO- H TepMOpeijenTOpHbie KJieTKH. OAHaKO B OTHOmeHHH 
hkcoaohahbix KJiemeii OKOHnaTejibHO roBopnTb o ^yHKipm 6opo3AnaTbix 
BOJIOCKOB MbI He MOHieM. 
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OyHKijHH ocTajibHLix thiiob bojiockob b cocTaBe nepep;HeH rpynnbi, 3a 
HCKJiiOBeHHeM co^ep>Kaii];Hx TaKTHJibHbie MexaHopepenTopbi, TaK>Ke ocTaeTca 
HeacHon. 

Heonpe^ejieHHoe ^yHKijHOHajibHoe 3HaaeHne nepe^Hen rpynnbi ceHCHJiJi 
3aTpy^HaeT TpaKTOBKy Tex hjih hhbix nepecTpoea btoto OT^ejia opraHa Taji- 
jiepa. O^Haao pa3JiHaae b ^yHKijHH nepe^Heii rpynnbi ceHCHJiJi n Kancyjibi 
HecoMHeHHO, o aeM roBopaT He3aBncnMbie BBOjnopnoHHbie npeo6pa30BaHna 
o6onx OT^ejiOB opraHa Tajuiepa. 

B cpaBHeHHH c HKCO,a;H,a;aMH nepe^Haa rpynna ceHCHJiJi apra3H,n; b peaoM 
oSjia^aeT npnMHTHBHbiMH npn3HaKaMn: Sojibinee hhcjio bojiockob HeKOTopbix 
mnoB, nx HeycTonanBbin b pa^e caynaeB Ha6op. Ilpopeccbi ojinroMepH3an;HH 
ceHcnjui nepe^Heii rpynnbi y apracoBbix KJieipen conpoBoa^AaiOTca ynpoipe- 
HneM yjibTpacTpyKTypbi bojiockobbix OT^ejiOB ceHCHJiJi, nnor^a nx hbhoh 
pe^yapnen (BajiamoB, JleoHOBna, 1977), pepyapna, BnpoaeM, Moa^eT n He 
conpoBO>apaTbca ojinroMepHsapneii ( 0 . moubata). Y hkcopobbix KJieipeii 
BbipaSoTajica ycTonanBbin ( 3 a HeKOTopbiMn HCKJnoaeHnaMn) Ha6op bojiockob 
nepepHen rpynnbi ceHCHJiJi, ojinroMepn3an;Ha conpoBoa^paeTca, aaa npa- 
bhjio, noBbiineHneM CTeneHH pa3BHTna onpepejimoipnx (^yHKpnio CTpyKTyp 
(JleoHOBHK, 1977, 1978). 

IIopBopa o6ipne HTorn nccjiepoBaHnaM CTpoeHna opraHa Tajuiepa apra- 
cobhx KJieipen, cjiepyeT OTMemTb, hto y hhx b xope 3 bojhoii;hh pa3BHJica 
pocTaTOHHO coBepineHHbin n cjio?kho ycTpoeHHbin pepenTopHbin opraH, npo- 
mepiHHn pjiHTeJibHyio He3aBncnMyio bbojiiophio b pa3JinaHbix rpynnnpoBKax 
apra3H.ii;. Cxo^ctbo BbinojiHaeMon ceHcnjijiaMn Kancyjibi (^yHKpnn y Bcex 
Ixodoidea odycjiOBHjio opnHaKOBbie TeHpeHpnn b npeo6pa30BaHnax Kancyjibi, 
peajiH3yion],Heca, opHaao, Ha coBepineHHO pa3JinaHbix ocHOBax y nacopoBbix 
n apracoBbix KJieipen. OnpepejiaioipHM (JiaKTopoM, oSycjioBHBinnM otjihhhh 
b npeo6pa30BaHnax ochobhbix OTpejiOB opraHa Tajuiepa, pepyapnio nepepHen 
rpynnbi ceHcnjui h HeKOTopbie ppyrne npH3HaKH, aBHJiocb, bh^hmo, xapaKTep- 
Hoe pjia apracoBbix KJieipen nepBHHHoe npncnocoSjieHHe k y6e>KHiii;HOMy Tnny 
napa3HTH3Ma. 
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FINE STRUCTURAL INVESTIGATION OF HALLER’S ORGAN 
IN ARGASID TICKS ORNITHODOROS MOUBATA 
AND ALVEONASUS LAHORENSIS 

S. A. Leonovich 
SUMMARY 

The paper completes the series of morphological investigations of the main distant 
receptor organ in the ticks of the family Argasidae by scanning and transmitting electron 
microscopy (Balashov a. Leonovich, 1977; Leonovich, 1979) and considers descriptions 
of the fine structure of Haller’s organs of ornithodoid ( 0 . moubata) and otobiinoid 
(A. lahorensis) types. 

The summarising of the data on Haller’s organ in argasids has enabled the author 
to suggest possible ways of evolution of this organ. An important role of transformations 
of different non-sensory structures in the evolution was shown. Characteristic features 
of the evolution of the organ in argasids are: morphologically progressive differentiation 
of a capsule (olfactory part of the organ) and reduction of an anterior group of sensilla. 


2 napa3HTOJiornH, 5, 1980 r. 
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Piic. 2. OpraH Fajuiepa O. moubata. 

1 — oCmHH bha opraHa b pacTpoBOM sjieKTpoHHOM MHKpociione. Yb. 1100; 2 — ynacTOK nepeAHeii rpynnw 
ceHCHJiji. Yb u . 9100; 3 — paftoH 6a3ajibHOro Tejibua ( BT ) h o6nacTH HaaaJia pecHHHKH peuenTopHOH iuictiui 
K ancyjinpHoft ceHCnJUiu. Yb. 20 000; 4 — cpe3 KancyjinpHOH ceHCHJiJiw-B pafioHe BHflOH 3 MeHeHHbix pec- 
HH^en. Yb. 18 000; 5 — cpe3 KancyjiflpHoro Bojiocna. Yb. 15 000; 6 — cpe3TOHKoro Bojiocna. Yb. 18 000; 
7 — Tpy6qaTbie Tejibua MexaHOpeuenTopoB (TT) b ocHOBamiH oAHoro m3 bojiockob noArpyimw ceHCHJiji. 
Yb. 10 000; 8 — cpea Toro we BOJiocKa. Yb. 18 000. 

OOo3HaHeHHH Taime we, nan Ha pnc. 1. 


Bnjieuna k cm. C. A. Jleouoou'ia 



Piic. 5. Opran Tajurepa Al. lahorensis 
l — oOiuhh bhh opraHa b citamipyiomeM ajieitTpOHHOM MimpocKone. Yb. 210; 2 — 

tttptti'I Yb 5400- 3 — nonepeHHbra cpe3 oOoHHTejibHOH ceHCHJiJibi itancyjibi b panone BUHOH3MGHeHHbix pec- 
SneK.yB. ia 000: 4 - KOcofi cpea bojidckb KancyjmpHoft ceHCttuw. Yb. 18 000; s - cpes «KOHn]KCKoro* 
BOjiocKa nepeAHeft rpynnbi ceHjcijjiji. Yb. 22 000; 6 — cpe 3 ^6op03AHaToro Bojiocita. Yb. 


24 000. 


O0O3Ha^eHHH Taitue me, bait Ha puc. 




